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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an organic 
electroluminescence element driving circuit which realizes 
reverse biasing with substantially no increase of the electric 
power consumption and the cost. 

SOLUTION: The connecting relation between a power source 
potential VCC and GND is changed over by changing over 
switches 21 and 22. The reverse biasing to the organic 
electroluminescence element 10 is realized without freshly 
preparing an additional power source, such as a minus power 
source and the life of the organic electroluminescence element 
10 is made longer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the drive circuit where two or more pixels which consist of an electro-optics component carry 
out the active drive of the indicating equipment arranged in the shape of a matrix. The 1st terminal 
electrically connected to either of the 2nd power-source line which supplies the 2nd potential lower than the 
1st power-source line and said 1st potential which supplies the 1st potential, Including the 2nd terminal 
electrically connected to either [ said ] the 1st and the 2nd [ said ] power-source line through said electro- 
optics component, when said electro-optics component is the 1st operating state Said 1st terminal is 
electrically connected to said 1st power-source line, and said 2nd terminal will be in the condition of haying 
connected with said 2nd power-source line electrically through said electro-optics component. When said 
electro-optics component is the 2nd operating state It is the drive circuit of the active-matrix mold display 
with which said 1st terminal is electrically connected to said 2nd power-source line, and timing which will 
be in the condition that said 2nd terminal was electrically connected to said 1st power-source line through 
said electro-optics component is characterized by a certain thing at least. 

[Claim 2] The drive transistor for controlling the operating state of said electro-optics component, The 
capacitative element which accumulates the charge for holding said drive transistor to an ON state, The 
charge control transistor which controls the charge to said capacitative element according to an external 
signal, Furthermore, contain, and while constitutes said capacitative element and an electrode is electrically 
connected to said 1st terminal. The electrode of another side which constitutes said capacitative element is 
electrically connected to the gate electrode of said drive transistor, and said the 1st terminal and said 2nd 
terminal are electrically connected through the source and the drain of said drive transistor, The drive circuit 
of the active-matrix mold display according to claim 1 by which it is characterized. 
[Claim 3] The drive transistor for controlling the operating state of said electro-optics component, The 
capacitative element which accumulates the charge for holding said drive transistor to an ON state, The 
charge control transistor which controls the charge to said capacitative element according to an external 
signal, Furthermore, contain, and while constitutes said capacitative element and an electrode is electrically 
connected to said 1st terminal through the selection transistor turned off at the charge period of said 
capacitative element. The electrode of another side which constitutes said capacitative element is electrically 
connected to the gate electrode of said drive transistor. The drive circuit of the active-matrix mold display 
according to claim 1 characterized by connecting said the 1st terminal and said 2nd terminal to the source 
and the drain list of said drive transistor electrically through the source and the drain of said selection 
transistor. 

[Claim 4] The drive transistor for controlling the operating state of said electro-optics component, The 
capacitative element which accumulates the charge for holding said drive transistor to an ON state, The 
charge control transistor which controls the charge to said capacitative element according to an external 
signal, Furthermore, contain, and while constitutes said capacitative element and an electrode is electrically 
connected to the gate electrode of said drive transistor. The electrode of another side which constitutes said 
capacitative element is the drive circuit of the active-matrix mold display according to claim 1 characterized 
by connecting with a gland electrically and connecting said the 1st terminal and said 2nd terminal 
electrically through the source and the drain of said drive transistor. 

[Claim 5] The drive circuit of the active-matrix mold display characterized by being the drive circuit of a 
active-matrix mold display according to claim 1 to 4, and said electro-optics component being an organic 
electroluminescent element. 

[Claim 6] Electronic equipment by which it comes to mount a active-matrix mold display equipped with a 
drive circuit according to claim 1 to 5. 
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[Claim 7] The 1st power-source line which has the 1st potential, and the 2nd power-source line which has 
the 2nd potential which is low voltage from said 1st potential, The electronic device electrically arranged 
between said 1 st power-source line and said 2nd power-source line, When it is the drive approach of 
preparation ********** an d the end of said electronic device is electrically connected to said 1st power- 
source line It is the drive approach of the electronic instrument characterized by connecting said other end of 
said electronic device with said 1st power-source line electrically when connecting the other end of said 
electronic device to said 2nd power-source line and connecting said end of said electronic device to said 2nd 
power-source line electrically. 

[Claim 8] It is the drive approach of the electronic instrument characterized by being the current driver 
element which drives said electronic device according to a current in the drive approach of an electronic 
instrument according to claim 7. 

[Claim 9] The 1st power-source line which has the 1st potential, and the 2nd power-source line which has 
the 2nd potential which is low voltage from said 1st potential, When it is the electronic instrument equipped 
with the electronic device arranged electrically and the end of said electronic device is electrically connected 
to said 1 st power-source line between said 1st power-source line and said 2nd power-source line It is the 
electronic instrument characterized by connecting said other end of said electronic device with said 1st 
power-source line electrically when the other end of said electronic device is connected to said 2nd power- 
source line and said end of said electronic device is electrically connected to said 2nd power-source line. 
[Claim 10] It is the electronic instrument characterized by being arranged in the unit circuit arranged 
corresponding to the intersection of the data line with which said electronic device supplies a data signal in 
an electronic instrument according to claim 9, and the scanning line which supplies a scan signal. 
[Claim 1 1 ] It is the electronic instrument characterized by including the 1 st transistor by which said unit 
circuit controls the switch-on of said electronic device in an electronic instrument according to claim 10, the 
2nd transistor by which the gate electrode was connected to said scanning line, and the capacitative element 
which accumulates the charge corresponding to said data signal which is connected to the gate electrode of 
said 1 st transistor, and is supplied by said data line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the drive approach of the drive circuit of the active-matrix mold display 
which used electro-optics components, such as an organic electroluminescence (Eectro Luminescense) 
component ("an organic electroluminescent element" is called hereafter), electronic equipment, and an 
electronic instrument, and an electronic instrument, this invention relates to the drive approach of a drive 
circuit with the function which carries out reverse bias impression to an electro-optics component, electronic 
equipment, and an electronic instrument, and an electronic instrument, in order to control especially 
degradation of an electro-optics component. 
[0002] 

[Description of the Prior Art] It is known by arranging two or more pixels which consist of an organic 
electroluminescent element which is one of the electro-optics components in the shape of a matrix that a 
display will be realizable, the cathode according [ an organic electroluminescent element ] to metal 
electrodes, such as Mg:Ag and AL:Li, and ITO (Indium Tin Oxide) from - between the anode plates by the 
becoming transparent electrode, a configuration with the organic laminating thin film containing a luminous 
layer is taken. 

[0003] The general configuration of the drive circuit of the active-matrix mold display using an organic 
electroluminescent element is shown in drawing 8 . In this drawing, the organic electroluminescent element 
is written as diode 10. Moreover, the drive circuit 1 consists of two transistors Trl andTr2 which consist of 
thin film transistors (TFT), and a capacitative element 2 which accumulates a charge. 
[0004] Both the transistors Trl and Tr2 shall be TFT(s) of a P channel mold. According to the charge 
accumulated in the capacitative element 2 in this drawing, on-off control of the transistor Trl is carried out. 
Charge to a capacitative element 2 is performed by data-line VDATA through the transistor Tr2 turned on 
by making selection potential VSEL into a low level. When a transistor Trl is ON, a current flows to the 
organic electroluminescent element 10 through a transistor Trl. The organic electroluminescent element 10 
emits light continuously by continuing passing this current to the organic electroluminescent element 10. 
[0005] The easy timing chart about the circuit of drawing 8 is shown in drawing 9 . In performing data 
writing as shown in drawing 9 , a transistor Tr2 is made into an ON state by making selection potential 
VSEL into a low level, and this charges a capacitative element 2. This charge period is the write-in period 
TW in this drawing. The period which actually displays comes after this write-in period TW. In this period, 
a transistor Trl is turned on with the charge accumulated in the capacitative element 2. This period is the 
display period TH in this drawing. 

[0006] Moreover, other configurations of the drive circuit of an organic electroluminescent element are 
shown in drawing 10 . The drive circuit shown in this drawing is indicated by reference "The Impact of 
Transient Response of Organic Light Organic Light Emitting Diodes on the Design of Active Matrix OLED 
Displays" (1998 IEEE IEDM 98-875). As for Trl, in drawing 10 , a drive transistor and Tr2 are 2nd 
selection transistor from which a charge control transistor and Tr3 turn the 1st selection transistor to the 
charge period of a capacitative element 2, and Tr4 is turned off. 

[0007] Even if there is dispersion in a property also in a thing of the same specification, therefore it 
impresses the same electrical potential difference to the gate electrode of a transistor, the current of constant 
value does not necessarily flow to a transistor, and, as for a transistor, this may become factors, such as 
brightness unevenness, as here and it is known. On the other hand, in this drive circuit, a charge is 
accumulated in a capacitative element 2 based on the amount of currents according to the data signal 
outputted from a current source 4. Therefore, based on the amount of currents according to data, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/18/2006 



JP,2002-169510,A [DETAILED DESCRIPTION] 



Page 2 of 8 



luminescence condition of organic electroluminescence is controllable. 

[0008] Transistors Trl-Tr4 are P channel mold MOS transistors altogether, transistors Tr2 and Tr3 are made 
into an ON state by making selection potential VSEL into a low level, and the charge of a value according to 
the output of a current source 4 is accumulated in a capacitative element 2. And after the selection potential 
VSEL will become high-level and Tr2 and Tr3 will be in an OFF state, a current flows to the organic 
electroluminescent element 10 by a transistor Trl being in an ON state with the charge accumulated in this 
capacitative element 2, and a transistor Tr4 being turned on with the data-hold control signal Vgp. 
[0009] The easy timing chart about the circuit of drawing 10 is shown in drawing 1 1 . In performing the data 
writing by the current source 4 as shown in drawing 1 1 , by making selection potential VSEL into a low 
level, transistors Tr2 and Tr3 are made into an ON state, and it charges a capacitative element 2. This charge 
period is the write-in period TW in this drawing. The period which actually displays comes after this write- 
in period TW. A transistor Trl is turned on by the data-hold control signal Vgp in the period of a low level, 
and this period turns into the display period TH. 

[0010] Still more nearly another configuration of an organic electroluminescent element drive circuit is 
shown in drawing 12 . The drive circuit shown in this drawing is a circuit indicated by JP,1 1-27223 3, A. In 
this drawing, the drive circuit is constituted including the drive transistor Trl which gives the current by the 
power source to the organic electroluminescent element 10 when turned on, the capacitative element 2 
which accumulates the charge for holding this transistor Trl to an ON state, and the charge control transistor 
Tr5 which controls the charge to a capacitative element 2 according to an external signal. In addition, when 
making the organic electroluminescent element 10 emit light, in order to make the charge control transistor 
Tr7 into an OFF state, potential Vrscan is held in the condition of a low level. Thereby, reset-signal Vrsig is 
not outputted. In addition, Tr6 is a transistor for adjustment. 

[001 1] In this drive circuit, when making the organic electroluminescent element 10 emit light, a transistor 
Tr5 is made into an ON state, and a capacitative element 2 is charged through a transistor Tr6 by data-line 
VDATA. What is necessary is to control the conductance between the source-drains of a transistor Trl 
according to this charge level, and just to pass a current to the organic electroluminescent element 10. That 
is, if potential Vscan is changed into a high-level condition in order to make a transistor Tr5 into an ON 
state as shown in drawing 13 , a capacitative element 2 will be charged through a transistor Tr6. According 
to this charge level, the conductance between the source-drains of a transistor Trl will be controlled, and a 
current will flow to the organic electroluminescent element 10. 
[0012] 

[Problem(s) to be Solved by the Invention] By the way, it is known that it is a means effective in the 
reinforcement of an organic electroluminescent element to impress a reverse bias to an organic 
electroluminescent element. This reinforcement is indicated by JP,1 1-8064, A, for example. 
[0013] However, by the approach of this official report, when performing reverse bias impression to an 
organic electroluminescent element, additional power sources, such as a minus power source, are newly 
prepared, and it is necessary to control to apply a reverse bias to an organic electroluminescent element. 
[0014] Then, this invention aims at offering the drive approach of the drive circuit of the active-matrix mold 
display which can impress a reverse bias to electro-optics components, such as an organic 
electroluminescent element, without hardly being accompanied by the increment in power consumption or 
cost, electronic equipment, and an electronic instrument, and an electronic instrument. 
[0015] 

[Means for Solving the Problem] The drive circuit of the 1st active-matrix mold display by this invention It 
is the drive circuit where two or more pixels which consist of an electro-optics component carry out the 
active drive of the indicating equipment arranged in the shape of a matrix. The 1st terminal electrically 
connected to either of the 2nd power-source line which supplies the 2nd potential lower than the 1st power- 
source line and said 1st potential which supplies the 1st potential, Including the 2nd terminal electrically 
connected to either [ said ] the 1st and the 2nd [ said ] power-source line through said electro-optics 
component, when said electro-optics component is the 1st operating state Said 1st terminal is electrically 
connected to said 1st power-source line, and said 2nd terminal will be in the condition of having connected 
with said 2nd power-source line electrically through said electro-optics component. When said electro- 
optics component is the 2nd operating state, said 1st terminal is electrically connected to said 2nd power- 
source line, and timing which will be in the condition that said 2nd terminal was electrically connected to 
said 1st power-source line through said electro-optics component is characterized by a certain thing at least. 
[0016] Moreover, the drive circuit of the 2nd active-matrix mold display by this invention The drive 
transistor for controlling the operating state of said electro-optics component, The capacitative element 
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which accumulates the charge for holding said drive transistor to an ON state, The charge control transistor 
which controls the charge to said capacitative element according to an external signal, Furthermore, contain, 
and while constitutes said capacitative element and an electrode is electrically connected to said 1st 
terminal. It is characterized by connecting electrically to the gate electrode of said drive transistor the 
electrode of another side which constitutes said capacitative element, and connecting said the 1st terminal 
and said 2nd terminal electrically through the source and the drain of said drive transistor. 
[0017] Moreover, the drive circuit of the 3rd active-matrix mold display by this invention The drive 
transistor for controlling the operating state of said electro-optics component, The capacitative element 
which accumulates the charge for holding said drive transistor to an ON state, The charge control transistor 
which controls the charge to said capacitative element according to an external signal, Furthermore, contain, 
and while constitutes said capacitative element and an electrode is electrically connected to said 1st terminal 
through the selection transistor turned off at the charge period of said capacitative element. The electrode of 
another side which constitutes said capacitative element is electrically connected to the gate electrode of 
said drive transistor. It is characterized by connecting said the 1st terminal and said 2nd terminal to the 
source and the drain list of said drive transistor electrically through the source and the drain of said selection 
transistor. 

[0018] Moreover, the drive circuit of the 4th active-matrix mold display by this invention The drive 
transistor for controlling the operating state of said electro-optics component, The capacitative element 
which accumulates the charge for holding said drive transistor to an ON state, The charge control transistor 
which controls the charge to said capacitative element according to an external signal, Furthermore, contain, 
and while constitutes said capacitative element and an electrode is electrically connected to the gate 
electrode of said drive transistor. It is characterized by connecting electrically to a gland the electrode of 
another side which constitutes said capacitative element, and connecting said the 1st terminal and said 2nd 
terminal electrically through the source and the drain of said drive transistor. 

[0019] In short, since the connection condition of the 1st power source and the 2nd power source over a 
drive circuit is switched with a switch, it is not necessary to add a power source and a reverse bias can be 
impressed to an organic electroluminescent element, without hardly being accompanied by the increment in 
power consumption or cost. In this case, generally, the 1st power source is VCC, the 2nd power source is a 
gland (GND), and the potential currently prepared from the first is used. But if sufficient potential difference 
for making an organic electroluminescent element emit light is securable, it will not be limited to them. 
[0020] Moreover, the drive circuit of the 5th active-matrix mold display of this invention is characterized by 
said electro-optics component being an organic electroluminescent element. 

[0021] Moreover, the 1st electronic equipment of this invention is characterized by being electronic 
equipment by which it comes to mount a active-matrix mold display equipped with said drive circuit. 
[0022] Moreover, the 1st power-source line by which the drive approach of the 1st electronic instrument of 
this invention has the 1st potential, The 2nd power-source line which has the 2nd potential which is low 
voltage from said 1st potential, The electronic device electrically arranged between said 1st power-source 
line and said 2nd power-source line, When it is the drive approach of preparation ********** and said end 
of said electronic device is electrically connected to said 1st power-source line When connecting the other 
end of said electronic device to said 2nd power-source line and connecting said end of said electronic device 
to said 2nd power-source line electrically, it is characterized by connecting said other end of said electronic 
device with said 1 st power-source line electrically. 

[0023] In addition, it shall be contained also when other components, such as a transistor, are arranged not 
only between when the electronic device is not necessarily connected [ "it is arranged electrically" and ] to 
the DC power supply line, but a power-source line and an electronic device. Moreover, as an electronic 
device, it is a liquid crystal device, an electrophoresis component, an electroluminescent element, etc., and 
the component which drives an electrical potential difference by supplying impression or a current is meant, 
for example. 

[0024] Moreover, the drive approach of the 2nd electronic instrument of this invention is characterized by 
said electronic device being a current driver element driven according to a current in the drive approach of 
the above-mentioned electronic instrument. 

[0025] That is, when an electronic device is a current driver element, to an electronic device, the current of 
the forward direction and hard flow will flow by this drive approach. 

[0026] Moreover, the 1st power-source line by which the 1st electronic instrument of this invention has the 
1 st potential, The 2nd power-source line which has the 2nd potential which is low voltage from said 1 st 
potential, When it is the electronic instrument equipped with the electronic device arranged electrically and 
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the end of said electronic device is electrically connected to said 1st power-source line between said 1st 
power-source line and said 2nd power-source line When the other end of said electronic device is connected 
to said 2nd power-source line and said end of said electronic device is electrically connected to said 2nd 
power-source line, said other end of said electronic device is characterized by connecting with said 1st 
power-source line electrically. 

[0027] Moreover, the 2nd electronic instrument of this invention is characterized by arranging said 
electronic device in the unit circuit arranged corresponding to the intersection of the data line which supplies 
a data signal, and the scanning line which supplies a scan signal in the above-mentioned electronic 
instrument.' 

[0028] Moreover, the 3rd electronic instrument of this invention is characterized by said umt circuit 
containing the 1 st transistor which controls the switch-on of said electronic device, the 2nd transistor by 
which the gate electrode was connected to said scanning line, and the capacitative element which 
accumulates the charge corresponding to said data signal which is connected to the gate electrode of said 1st 
transistor, and is supplied by said data line in the above-mentioned electronic instrument. 
[0029] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to 
a drawing. In addition, other drawings and equivalent parts are shown by the same sign in each drawing 
referred to in the following explanation. 

[0030] Drawing 1 is the block diagram showing the drive circuit of the active-matrix mold indicating 
equipment using the organic electroluminescent element by this invention. The organic electroluminescent 
element drive circuit 1 of this example has the 1st terminal A as shown in this drawing. With a switch 21 , 
the 1st terminal A has become either the 1st power-source line which supplies the 1st potential (VCC), and 
the 2nd power-source line which supplies the 2nd potential (GND) lower than the 1st potential with the 
connectable configuration electrically. 

[0031] Moreover, the organic electroluminescent element drive circuit 1 has the 2nd terminal B. The 2nd 
terminal B is electrically connected with the switch 22 through the organic electroluminescent element 10. 
The 2nd terminal B has connectable composition electrically through the organic electroluminescent 
element 10 with a switch 22 at either the 1st power-source line which supplies the 1st potential (VCC), and 
the 2nd power-source line which supplies the 2nd potential (GND) lower than the 1st potential. In addition, 
the 1st potential (VCC) is potential higher than the 2nd potential (GND), for example, is about 10V. 
[0032] What is necessary is to set a switch 21 to the 1st power-source line side which supplies the 1st 
potential (VCC), and just to set a switch 22 to the 2nd power-source line side which supplies the 2nd 
potential (GND), when making the organic electroluminescent element 10 emit light (i.e., when performing 
a display) (the 1st operating state). At this time, the 1st terminal A is electrically connected with the 1st 
power-source line, and the 2nd terminal B is electrically connected with the 2nd power-source line through 
the organic electroluminescent element 10. 

[0033] What is necessary is on the other hand, to set a switch 21 to the 2nd power-source line side which 
supplies the 2nd potential (GND), and just to set a switch 22 to the 1 st power-source line side which 
supplies the 1st potential (VCC), when not making the organic electroluminescent element 10 emit light 
(i.e., when not performing a display) (the 2nd operating state). At this time, the 1st terminal A is electrically 
connected with the 2nd power-source line, and the 2nd terminal B is electrically connected with the 1st 
power-source line through the organic electroluminescent element 10. Since the potential of Terminal B 
does not become larger than the 1st potential (VCC) such at the time of electrical installation-related, a 
reverse bias will be impressed to the organic electroluminescent element 10. However, there is no need that 
an organic electroluminescent element continues the above electrical installation relation during the whole 
term which is the 2nd operating state. What is necessary is just to be able to keep the above electrical 
installation relation a part in a period at least, inside an organic electroluminescent element is a period in the 
2nd operating state. 

[0034] Thus, a setup of switches 21 and 22 is only switched, and the reverse bias can be impressed to the 
organic electroluminescent element. And since it is not necessary to newly prepare additional power 
sources, such as a minus power source, in order to use the power source and GND which are prepared from 
the first in this case, power consumption does not increase or the increment in cost is not caused. In addition, 
these switches 21 and 22 are easily realizable combining a transistor. 

[0035] . . 

[Example] Drawing 2 is the block diagram showing the internal configuration of the drive circuit by the 1st 
example. The circuitry of drawing 8 mentioned above is made into the drive circuit 1 in this drawing. That 
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is the drive circuit 1 is constituted including the drive transistor Trl for controlling the operating state of the 
organic electroluminescent element 10, the capacitative element 2 which accumulates the charge for holding 
this transistor Trl to an ON state, and the charge control transistor Tr2 which controls the charge to a 
capacitative element 2 according to an external signal. And in the drive circuit 1, the electrode of another 
side where an electrode is electrically connected to the 1st terminal A, and while a capacitative element 2 is 
constituted constitutes a capacitative element 2 is electrically connected to the gate electrode of the drive 
transistor Trl . Furthermore, the source or the drain of another side with which the source or a drain is 
electrically connected to the 1st terminal A, and while the drive transistor Trl is constituted constitutes the 
drive transistor Trl is electrically connected to the 2nd terminal B. For this reason, the 1st terminal A and 
the 2nd terminal B will be electrically connected through the source and the drain of the drive transistor Trl . 

[0036] And the electrical installation condition of the 1st terminal A and the 2nd terminal B is switched with 
switches 21 and 22. That is, in making the organic electroluminescent element 10 emit light (the 1st 
operating state), a switch 21 is set to the power-source potential VCC side, and it sets a switch 22 to the 
GND side. What is necessary is to charge a capacitative element 2 in this condition, to make a transistor Trl 
into an ON state, and just to pass a current to the organic electroluminescent element 10. 
[0037] What is necessary is on the other hand, to set a switch 21 to the GND side and just to set a switch 22 
to the power-source potential VCC side, in not making the organic electroluminescent element 10 emit light 
(the 2nd operating state). In this case, the selection potential VSEL is maintained at the power-source 
potential VCC as shown in drawing 3 . The potential (VD) of the 1st terminal A is reduced to GND from the 
power-source potential VCC, and the potential (VS) of the 3rd terminal C is raised from GND to the power- 
source potential VCC after this fall. Then, the gate potential VI of the drive transistor Trl follows and falls 
to change of potential VD. Usually, although wiring capacity (not shown) is added to the gate line of a 
transistor Trl , when the magnitude of the capacity was extent which can be disregarded to the capacity of a 
capacitative element 2 and the potential VD of the 1st terminal A changes from the power-source potential 
VCC to GND, the gate potential VI of a transistor Trl falls by the power-source potential VCC. Since the 
potential of the 2nd terminal B is the threshold electrical potential difference (Vth) of the drive transistor 
Trl at the maximum and the potential VS of the 3rd terminal C turns into the power-source potential VCC at 
this time, a reverse bias will be impressed to the organic electroluminescent element 10. 
[0038] Thus, a reverse bias can be impressed to an organic electroluminescent element only by switching a 
setup of switches 21 and 22. And since it is not necessary to newly prepare additional power sources, such 
as a minus power source, power consumption does not increase or cost does not increase sharply. 
[0039] Drawing 4 is the block diagram showing the internal configuration of the drive circuit by the 2nd 
example. The circuitry of drawing 10 mentioned above is made into the drive circuit 1 in this drawing. That 
is, the drive circuit 1 is constituted including the drive transistor Trl for controlling the operating state of the 
organic electroluminescent element 10, the capacitative element 2 which accumulates the charge for 
controlling the switch-on of this transistor Trl , and the charge control transistor Tr2 which controls the 
charge to a capacitative element 2 according to an external signal. And an electrode is electrically connected 
to the 1st terminal A through the 2nd selection transistor Tr4, and the electrode of another side which 
constitutes a capacitative element 2 is electrically connected [ in / a capacitative element 2 is constituted / 
the drive circuit 1 ] to the gate electrode of the drive transistor Trl . Furthermore, the end of the drive 
transistor Trl is electrically connected to the 1st terminal A through the 2nd selection transistor Tr4, and the 
other end of the drive transistor Trl is electrically connected to the 2nd terminal B. For this reason, the 1st 
terminal A and the 2nd terminal B will be electrically connected through the source and the drain of the 
drive transistor Trl and the selection transistor Tr4. 

[0040] Even if there is dispersion in a property also in a thing of the same specification, therefore it 
impresses the same electrical potential difference to the gate electrode of a transistor, the current of constant 
value does not necessarily flow to a transistor, and, as for a transistor, this may become factors, such as 
brightness unevenness, as here and it is known. On the other hand, in this drive circuit, a charge is 
accumulated in a capacitative element 2 based on the amount of currents according to the data signal 
outputted from a current source 4. Therefore, based on the amount of currents according to data, the 
luminescence condition of organic electroluminescence is controllable. 

[0041] In this drive circuit, the electrical installation condition of the 1st terminal A and the 2nd terminal B 
is switched to the power-source potentials VCC and GND by switches 21 and 22. Namely, what is necessary 
is to set a switch 21 to the power-source potential VCC side, to set a switch 22 to the GND side, to make a 
transistor Tr4 into an ON state, while making a transistor Trl into an ON state further, and just to pass a 
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current to the organic electroluminescent element 10, in making the organic electroluminescent element 10 
emit light. 

[0042] What is necessary is on the other hand, to set a switch 21 to the GND side and just to set a switch 22 
to the power-source potential VCC side, in impressing a reverse bias to the organic electroluminescent 
element 10. In this case, as shown in drawing 5 , the selection potential VSEL is maintained at the power- 
source potential VCC, and the data-hold control signal Vgp is maintained at GND. And the potential VD of 
the 1st terminal A is reduced to GND from the power-source potential VCC. After this fall, the potential VS 
of the 3rd terminal C is raised from GND to the power-source potential VCC. In addition, only the actuation 
after the current writing in this drive circuit is shown in drawing 5 . 

[0043] Since a transistor Tr4 is always an ON state, the potential VI of Node D follows that the potential 
VD of the 1st terminal A fell to GND from the power-source potential VCC, and falls to the threshold 
electrical potential difference Vth of a transistor Tr4 from the power-source potential VCC. At this time, if it 
is usual, wiring capacity (not shown) will be added to the gate line of a transistor Trl, but if the magnitude 
of that capacity is extent which can be disregarded to the capacity of a capacitative element 2, the potential 
V2 of Node E will change with V2- (VCC-Vth). Furthermore, in potential V2 <=VCC-Vth, the potential 
potential V3 of the 2nd terminal B falls to the threshold electrical potential difference Vth. In addition, the 
threshold electrical potential difference of transistors Trl and Tr4 is premised on the equal thing for the 
above publication. Thus, a reverse bias will be impressed to the organic electroluminescent element 10. 
[0044] Thus, impression of the reverse bias to an organic electroluminescent element is realizable only by 
switching a setup of a switch. And since it is not necessary to newly prepare additional power sources, such 
as a minus power source, power consumption does not increase or cost does not increase sharply. 
[0045] Drawing 6 is the block diagram showing the internal configuration of the drive circuit by the 3rd 
example. The circuit indicated by JP,1 1-27223 3, A is made into the drive circuit 1 in this drawing. That is, 
the drive circuit 1 is constituted including the drive transistor Trl for controlling the operating state of the 
organic electroluminescent element 10, the capacitative element 2 which accumulates the charge for holding 
this transistor Trl to an ON state, and the charge control transistor Tr5 which controls the are recording 
condition of the charge of a capacitative element 2 according to an external signal. And in the drive circuit 
1, the electrode of another side where an electrode is electrically connected to the gate electrode of the drive 
transistor Trl, and while a capacitative element 2 is constituted constitutes a capacitative element 2 is 
electrically connected to GND. Furthermore, the source or the drain of another side with which the source or 
a drain is electrically connected to the 1st terminal A, and while the drive transistor Trl is constituted 
constitutes the drive transistor Trl is electrically connected to the 2nd terminal B. For this reason, the 1st 
terminal A and the 2nd terminal B will be electrically connected through the source and the drain of the 
drive transistor Trl. In addition, the transistors Trl and Tr6 in this drawing are P channel mold transistors, 
and transistors Tr5 and Tr7 are N channel mold transistors. Moreover, the transistor Tr6 by which diode 
connection was made is effective in compensating dispersion in the threshold of a transistor Trl . 
[0046] In this drive circuit, the electrical installation condition of the 1st terminal A and the 2nd terminal B 
is switched to the power-source potentials VCC and GND by switches 21 and 22. That is, in making the 
organic electroluminescent element 10 emit light, a switch 21 is set to the power-source potential VCC side, 
and it sets a switch 22 to the GND side. A transistor Tr5 is made into an ON state in this condition, and a 
capacitative element 2 is charged through a transistor Tr6. What is necessary is to control the conductance 
between t he source-drains of a transistor Trl according to this charge level, and just to pass a current to the 
organic electroluminescent element 10. 

[0047] What is necessary is on the other hand, to set a switch 21 to the GND side and just to set a switch 22 
to the power-source potential VCC side, in impressing a reverse bias to the organic electroluminescent 
element 10. In this case, potential Vscan first impressed to the gate electrode of the charge control transistor 
Tr5 is made into the power-source potential VCC, and a capacitative element 2 is charged as shown in 
drawing 7 . At this time, only the period which makes enough charges for making a transistor Trl turn on 
hold to a capacitative element 2 (it charges) is made into the power-source potential VCC. Data-line 
VDATA needs to have potential which a transistor Trl turns on. After this charge, a switch 21 is switched, 
the potential VD of the 1st terminal A is reduced to GND from VCC, a switch 22 is switched further after 
that, and the potential VS of the 3rd terminal C is raised from GND to VCC. In addition, Tr7 is a transistor 
for reset, and when having applied the reverse bias to the organic electroluminescent element 10, in order to 
make this transistor Tr7 into an OFF state, it holds potential Vrscan to GND. 

[0048] Thus, a reverse bias can be impressed to an organic electroluminescent element only by switching a 
setup of a switch. And since it is not necessary to newly prepare additional power sources, such as a minus 
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power source, power consumption does not increase or cost does not increase sharply. 
[0049] In addition, in each above example, although timing was shifted and two switches 21 and 22 are 
switched, it is clear that these switches may be switched to coincidence. If timing is shifted and the control 
signal for carrying out change control is inputted into two switches, two switches can be switched to 
different timing. In this case, what is necessary is just to input the control signal of each of two switches 
through the buffer of a different number of stages. 

[0050] By the way, although the drive circuit of the active-matrix mold display which used the organic 
electroluminescent element was explained above, the applicability of this invention is not restricted to this, 
for example, can be applied also to the active-matrix mold display using electro-optics components other 
than organic electroluminescent elements, such as TFT-LCD, FED (Field Emission Display), an 
electrophoresis component and an electric-field reversal component, laser diode, and LED. 
[0051] Some examples of the electronic equipment which applied the active-matrix mold display constituted 
by next having the drive circuit 1 explained above are explained. Drawing 14 is the perspective view 
showing the configuration of the personal computer of the mobile mold which applied this active-matrix 
mold indicating equipment. In this drawing, the personal computer 1 100 was constituted by the body section 
1 104 equipped with the keyboard 1 102, and the display unit 1 106, and this display unit 1 106 is equipped 
with said active-matrix mold display 100. 

[0052] Moreover, drawing 15 is the perspective view showing the configuration of the portable telephone 
which applied the active-matrix mold display 100 constituted by having the above-mentioned drive circuit to 
the display. In this drawing, the portable telephone 1200 is equipped with the aforementioned active-matrix 
mold display 100 with the ear piece 1204 besides two or more manual operation buttons 1202, and the 
speaker 1206. 

[0053] Moreover, drawing 16 is the perspective view showing the configuration of the digital still camera 
which applied the active-matrix mold indicating equipment 100 constituted by having the above-mentioned 
drive circuit to the finder. In addition, it is shown in this drawing in [ connection / with an external 
instrument ] simple. To the here usual camera exposing a film according to the light figure of a photographic 
subject, the digital still camera 1300 carries out photo electric conversion of the light figure of a 
photographic subject with image sensors, such as CCD (Charge Coupled Device), and generates an image 
pick-up signal. The active-matrix mold display 100 is formed, it has composition which displays based on 
the image pick-up signal by CCD, and the active-matrix mold display 100 functions on the tooth back of the 
case 1302 in the digital still camera 1300 as a finder which displays a photographic subject. Moreover, the 
light-receiving unit 1304 containing an optical lens, CCD, etc. is formed in the case 1302 observation-side 
(setting to drawing rear-face side). 

[0054] When a photography person checks the photographic subject image displayed on the drive circuit 
and does the depression of the shutter carbon button 1306, the image pick-up signal of CCD at the time is 
transmitted and stored at the memory of the circuit board 1308. Moreover, if it is in this digital still camera 
1300, the video signal output terminal 1312 and the input/output terminal 1314 for data communication are 
formed in the side face of a case 1302. And as shown in drawing, a personal computer 1430 is connected to 
the input/output terminal 1314 for the latter data communication for a television monitor 1430 again at the 
former video signal output terminal 1312 if needed, respectively. Furthermore, the image pick-up signal 
stored in the memory of the circuit board 1308 by predetermined actuation has a television monitor 1430 
and composition outputted to a personal computer 1440. 

[0055] In addition, as electronic equipment by which the active-matrix mold display 100 of this invention is 
applied, ****** equipped with the video tape recorder of a liquid crystal television, and a viewfinder mold 
and a monitor direct viewing type, the car navigation equipment, the pager, the electronic notebook, the 
calculator, the word processor, the workstation, the TV phone, POS terminal, and touch panel other than the 
personal computer of drawing 14 , the cellular phone of drawing 15 , and the digital still camera of drawing 
16 etc. is mentioned. And it cannot be overemphasized that the active-matrix mold display 100 mentioned 
above can be applied as a display of these various electronic equipment. 
[0056] 

[Effect of the Invention] As explained above, by switching with a switch the connection condition of the 1st 
power source which consists of the 1st potential, and the 2nd power source which consists of the 2nd 
potential, this invention does not newly need to prepare additional power sources, such as a minus power 
source, and is effective in the ability to realize reverse bias impression, without hardly being accompanied 
by the increment in power consumption, or increase of cost. 
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[0 0 13] LfrLfctfS, RI4«B©*ffiT?tt^ W«tx 
hn;l/5*vfeyXilS?KjS!/vrrxaiiin%fi5* 

xl/^ hD;l/5*»y*yXiR-pfcjSfi/W7X£M*"&J- 
•5 £ »f 5 c £ tfisgfc * S o 
[0 0 14] JBJW^nxhoJUftl 

^H©«ft7t¥^?^/W7X%9ii&irrsct©T*t - 



[00 1 5] 

^1*7^^^ ^WBrr«B»®»"e*oT, SB 1 ©tt 

{fc&fae-f sis 1 (Dwmmtmm 1 ©mft <t q 
loss 2 ©«{4£{«&f sii 2 ©waao^-f n**-#fc 

««fl9tSBtt«n«JW l ©^?fcs ttE£ l RtfMBJI 

•fcWfcftsRsnsssz©*?^ futemmft 

S*FtfSfS 1 ©ftflMKIB""?** * t tt, l ©SS 

"ro*Hesg 1 ©«a»fc*«»fcS"fiisn, me 
m 2 <Dffi?i*immn.%¥m : ?zft Lxmsm 2 ©«n 

m 2 ©»ff ttlR-efe* * tt, MGK l ©HKPttM 
E$g2©WB»E««WK:f6tt*tu *^ MIHS2© 
ffl?&Mia*^ft^~F£ft LTMiBIH l ©««£* 

set, *if«fc-rSo 

[0 0 16] Sfc*R93££«$ 2 ©7^x>f^ hU 

^xiyg*gB©i!»ii]g§Hu SuiawmTt^?©^ 
5vs?x#**y«i8ic«i* , rsfci6©«w*»(!irra 

&Sff*?^ ^»fi^KJSi;TI(HESMi ; ?^©?E** 

ftflWc-rs-^rcWittfMESg 1 ©«&?£«»» 

MIB§«*?*^-rsfl6*©«®«MiB 
[0 0 17] £fc#8BJIfc<fcSSg3©7*7V:7Vby 

^xs*^s«©»iiii^{*> tuie*m7 i e¥*?©»iff 

ttUKWftrr « ft »©B» h 9 y ^x 2 , MfBlgift h 

smi?^ ^a^*KjsuTjwe$«R^^©"fl«* 

»^?*«fiSc-r5-*©ttS{iwfB^»^?©^*^P^ 
K*7«t8Jca"5W?b9y5*X^*^LTil9Elg 1 © 

©«@iiMffiigi&h^y^X^©y- hWifcWKWfc 
g^^n> MfSm l ©ffi?it5IBIf 2 ©W^^VMeB 
Si h ^7yx^©v-xRD* K u-r yMriKtufEgs? h 
^ vyx ^ © v-xRt/ f w y^ t xmmmicmm 

[0018] &1t&ffl\c£&%4<D79 : ?<t'T ! ?hV 

9ys*x***y«iBKfiM??-rsfe©©«^%Wtr* 



(5) 



ait5^iWh7y^x^t £M£^*s Mies 
mm? zm&t 5-#©imfiMfei§gi& h ^ y->*x #© 
y-hW^c^mtWc&f^fts tuiB^»m?^^'r 

-XRtf F W y^LTftSKttfci8RSftT^3 c 
hs £#$.£:t 3 0 

[0 0 19] S-TSlc, BMIlHffiKeft'f 3$ l 

zmmtmmvmttzj v?r*mmz.T^z<Dz\ n io 
7 ^fcawscfctf c©«£s — 

{is m 1 Wlflt Vcc T\ % 2 y F ( G N D) 

[0 0 2 0] S^*«WO»5C7^f-'f^ThU^X 
g&FgB©flBll@§ft& Bufa*^6¥^?A^axP 20 

[0 0 2 1] gft*$!BJ?©!g 1 ©tt?«is itufEggiS 

[0022] tttmivm i <Dm?8iW(Dmmi5& 
it, g i ©«tt&5?«m ©mtfc. mehi©* 
ttcfc o <s«tt?»sa 2 ©«ft£#-f zw, 2 ©ftSBI 

fcs MiBfg l (DnWMtmBWi 2 ©mR£©HK*& 

tern 2 o«»iK:m»icsacrs t sa, «me*?* 

£s *W®LttZ>o 

[0 0 2 3] ft*. nUKWicBB^n*J fcfis #f 

mna. t l < (i«M*#y&f s e k -era&sns 

[0 0 2 4] £fc#^©Sg2©«?gfi©IS®l#i£ 

[0025] -r^^-^s « : ?«?iwwHnwR?'e** - 

*lft©W(E*«itn*5il:fca:*. 50 



WM2 0 0 2-1 695 10 
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[0 0 2 6] *?t*«W©» l ©«?SB(is g 1 ©» 

m%tzmi<Dwmt. tufB^i©*tftj;ote*ffi 

T-&3g2©m* ; rr5g2©*$sM£s BufBgl© 
manafctuSEg 2 ©wn«fc©iailc«»»fcE««n^ 

«?^?iis ^{i^fcm^s-eas^Ts tow!***? 
©-tttftwem 1 ©«RWc*««fci8tt3fta 1 1 

ns tufa«?^?©tGI2-^MIB^2©«g^{s:*^ 
WK&MStiS t * (is IWWflR^iJEflWWnWE 
*i©«BBi:«««t»»*n«J:fc^ mWitt 

[0 0 2 7] Sfcs *^©^2©m?SBiis ±E© 
WfSaWcfc^T* t&E*?#?ttx x-^ft^Sr&IS 

[0 0 2 8] £fCs #5£BJ!©§l3©W?gB(is ±12© 

m^setcfe^Ts tmmmm&s msmmmm 
hw&w&wtznrcm z<oh^y f J^t. amm 

[00 2 9] 

S£©m&{co^T889rrSo ftfcs WT©KBBK33V»T 
#HB*5&0"e(is fa©HfcrasS»^ttra-l?F#KJ:-3 

[0 0 3 0] Wl^* 

v*>yzm?itmvc7<?T4 h u ^xss^igB 
©wnngH^-r^av^HTasSo raafc^snxv 

S«fcdt, *<?!l©t«xV^Fn;l/5*«yfeVX^?® 
iJHSSKis mi©«g?A«:=rr5o ^l©ffi?A(iX 

-T<V^2 lt^tJs f§l©*{£ (Vee ) 

©«j®Ss fccfctfs »i©*(ft«fet)feffiv^2©«{i[ 

(G N D) *«M6tSSI 2 OWmO^-f tl*»-*fc, 

[0 0 3 1] *«is W«xP*hP;l/3*v-te:/Xi*? 

Ki6@Kltis »2©«S?B*W"r«. ^2©»B{i 

f-2 2k«*WlC«Hl^nT^*, ^2©«?B(is X 
-Tyf-2 2{c £ ktK Sl©*{4 (Vet ) WtSSl 
OIH, 33«fetfs f|l©«ffi«fc0t>ffi^2©*tt 
(GND) *«|&1-«»2©«B«©V^"fn*»-*fc, 

fcWRr«ftll«fc4oTV^*. ^ ^1©*& 
(Vcc ) (is fg2©m& (GND) .fcOfcSftMtffi"?* 

D, 0!I^(il 0V8iSE-e**o 
[0 0 3 2] t«lxl/^FP7l/5*yfcVX^?l 0^ 
(^ 1 <D»fttt«) s t&ttm^ft 
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X^-y^2 l*Sl<D*tt (V« ) tlT^a, £©£», 31 1 ©4&!?A fc!g2©ffi?B 

r*»l©«nMIIK«eU X^<y^2 2*»2®« ««h9yS?X*T r lCV-XMKWy^LT 

(ft (GND) *«!^*S2 0«BIIWfcH^rtUfA ««fi»i:Sa**nT^SCfcK:ftS. 

l\, COit, Hl©«l?A{4»l©«?BBfc««Wt [0 0 3 6] tLTs ft 1 ©fiStfA fc»2©*?B i:© 

s 0 yx*?i o*$mi£*kz>m£ miemmuK) t 

[003 3] #$x h n;l/5 * yty^If tt, X-f «y f - 2 1 fcWWtt V« «fcR£U X-T >y f- 

l 0*38fc«#fci^*£ (S2©»fiMKIK> s -T&fe^ 2 2%GND»;:^-rs 0 ccttiacfev^TSMS? 

aj*%frbft^«£fctts X^«y^2 l%S2©«ffi- 10 2*?MU h7^WTrl**ytttttlT*i 

(GND) :HMft1'Sff2©mBHlcS£U X-T>y Xl/^hWVS^V-feVXff 1 OfcWfcHftttttA 

2 2 *g i ©«{ft ( Vcc ) %«i&r«s i ©wma v\ 

KWTft«flc*\ £©£** 3Sl©^?Ali!{S2©* [0 0 3 7] hO/l/^-yfeyXli? 

mfcWfc&ttStu »2©i»?Btt#»xl^b 1 0«8»S*avMlfc "0B2©ttff«» fctt, X^f 

P;V5*-yfc^If 1 0**H/C$l©«BBi:«SC *y^2 lfcGNDtMcKSU X^>y^2 2*mWMtiL 

»tsMKn*. t©«fc3ft**W8SH»«©i:*fc v« ttfcto&rntf&v. c©»£, H3fc**ftTiA 

Ji, «?B©*{fttffgl©«ft (Vcc) <fcD*£<&5 3 J: -5^ MffiVm %*ig«{ftVcc \cU?-Os 

ctim^<DT\ waxi/^hD^s^yty^*? i <» si©«j?A©*ffi (y.) fcwwffivce fr£G 

0fcjffi/VTX*«91ftl*tl*Ckfcft*. fiU ±E© NDfcffiTFS** C©{6T&£, H3©$!?C©mtt 

«fe5a«K»SBBMff*» tfxH'hn^ytv 20 (V.) «GND*»6«Wt(ftVee fc±#£-&3. t« 

S««RV\ StxU> hO*5*f *V«R?W820 ©SflflCjSttLTffiT*-*. h7y^Trl 

l»$5W««t!) , J>4<H-WrW 1 ©y-MWcttEKHM (Ha**"**) aWftnsn*^ 

t, ±m<D&?&mmmfflm%*®xtii l im<\ *©«*©** s^**? 2 ©s»c*fLTfctre$ 

[0 0 3 4] C©«fc5K* X^«y^2 lSt>*2 2©SS «Sfi?»nfcf, 9 1 ©*H?A©«ffiVD tfWWMftV 

Kjg>W7x*wjn*«cfc#T*s©T*&3. *t ©y-h*ttVitt«B*ffiVtt #£wrprs. £© 

T, C©»&, fefctfcfflit^nTVSmS^GND* fc*, »2©«S?B©*tttt«fcfcT?felBBIh7y^X* 

fllffltSftft. gifcfc^r*X««ft£©£in*S*ffi T r l©L*lfHWE (V t h) Tf&lK S3©«H?C 

£^5&gtf&i^©T\ ?HIWiJ««JifinbfeD, 37. h 30 ©*ttVi tt«WlttVce lcftS©T?, taxi/i'hn 

<DMM*m<£tlt%;\,\ 433, cn&©X^«y^2 1 ^S^y-t^X^l 0 fcJB/V7Xtffflta«h*C £ 

t5 0 [0 0 3 8] X-<>y^2 lRXfZ 2<DW& 

[0 0 3 5] ^mmPL^tmX\ tixH'H3A'5*y^«f 

[HMtJ] H2t4, 9l©^W«t<feSB»@88©rt» Kffl/VfT'XfcBlfcrrse fctf^tSo ^LT, fffcK 

rattan i& ^xu^bP/i/^^yfevxis? i o ttt&i^o 

©^^^^^^^©©Igifih^^^X^T r l [0 0 3 9] E94tt. ^2©^MlMK:«kSBI6lHllS©rt 

©«^f*sarr«s«* : ?2 i:, ^aws^ccuTsa ush 1 o©@Bflbs%eii@is 1 t t-r^s. -r&b 

Ttt, S«*?2*«l* > r*-*©«itt»l©«B?A 1 fc. il©h5^X^T r l©«Bttla*i|!MWS^: 

fc«nwKitti«tu sms? 2««#r«fls*©«i «>©«ffir**arrse«6?2i:, ^awwicjsuT* 

tiigSl h 5 * T r 1 ©y- Sll? 2 '\©?I»*WW*OTWW b 5 V^*X * T r 

«-*©V-X S fett F W ^ tt» 1 ©^? A fcft*» - ^Tli, S»^? 2 Sfllfijif S-#©«fftt» 2 ©M^ 

fcSSRSn, B»h9V^#T r 1««SW 5ffi^© b^y^X^T r 4%^LT» 1 AK««»lcSl 

V-XSftli K H' VSS 2 ©ffif B KtlWKSI? 50 2**jaf*flS*©«S»l8» 
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>>x#t r i ©y- h«ifc««WfcSStt*nT^a. 

7^X^T r 4*^LT*lC«S?A»c«SKWfcS8tt 
StU Blf7V^Tr 1 ©«!&!£ 2©^ BE 

2©*?Bfcift »h5^?T r lfttfSHR*? 
y$>X*T r 4OV-X0FWy^LTt» 

[0 0 4 0] tC?«fc<jH5ftW5«fc$K:h5y$>X 

[0 0 4 1] c©B»@HHcfe^T, £l©*F?Afc$B 
2 ©ffi? B ©ttftnfflKRM& X-T y f - 2 1 Rtf 2 2 20 

S-frS*&fct3\ X^>y^2 1 £1t?ll«{SEV a 

U *-f<y*-2 2*GNDWcWeU S^lch^y^ 

X*T r lS^yttWc-rsfcftfch^y^XiH r 4 

[0 0 4 2] -yj, #6£xb? hn;l/5*>y-feyXfft? 

Vsel £«I«ffiVcc fc, x-^filSfW»®#V. £G 
NDtSoTfe<. ?-tTv ^l©«?A©«{iVo«r 
«WtffiV« *»6GNDKfiT««*. e©{ST^fc> 
S3©^C©«tflWi*GNDfr5«SatfltV« lc± 
#£•£3, B5lctt£©IB»lalI5»«::J3ttS«i)W 

tii*»©«iff©*«^«nT^s. 

[00 4 3] y-FDCtttViB, h^y^WTr 
4 *M»B** y^HT^S ZtfrZ.mi ©SS? A©mft 
ViJWWWffiVcc Jb^GNDEffiTLfcCfcEiSftb 40 
T\ «l*ffiV« fr&h5y5>X*T r 4©L*l#HW 

#t r i ©y- hSiicttett$M (H^-rf) tMitinz 

jfcsrctsgft-caMufx y-HE©«ttv*», v 2 - 
(Vcc -v,i ) £S£ftr«. set, «ffiv 2 ^Vcc - 

Vu ©*&, *2©iB?B©*IWttVittL*VMW 
EV tt tcffiTf So ft, «±©e«tth9yS>X*T r • 
1 £T r 4©L*l#MWffi#SU , >Cfc*t(i£fcLT^ 
5o C©«k?fcl/T, tixl/^hP;l/5^'VtV7t 50 
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?i ofcj»/vfTx««BJip*nscfcta*o 

[0 0 4 4] c©J;3fcx X^>y^©!£££«&*.3f£ 

[004 5] B6& »3©*flSWfc«k«Btt@«W)rt 
¥ 1 1 - 2 7 2 2 3 3#^fcE««nT^3iaK%K 

Hisss l LTV^o fftb-B. BHuuft l «x W«x 
Fa;l/3*>yt?yx?SI?l 0©«rf^«»B{W9W* 
ft»oHUh7y^Tr c©b^y-yx#T 

? 2 fc, KSWi^fclSU'rigMB*? 2 OfNtDlifll 

*«Hrr*««mih9ys?x#T r 5 fc*&A/e#WJ 

SttTVSo ^LT, BKIEIIS 1 K^Ttt, 
2*Mfi!c'rS-'^©*@fii[ttb7V> ; X^T r 1 ©y 

igiihvy^x^T r i *mw*^-*©y^*fctt 

K W y«^ 1 ©S? A fc**«fc«tt3 ft* RK h 9 

y^x^T r i *«*r*flfc#©y-x*fctt h wy 

ttBZC^BfcW^fcjgftSftT^So C<Dfz$>, 
»l©*?Afc»2©«?Bfc*B»h9^X#T r 

1 ©V-XRtf F Wy*7>LT«««K:SSttSftT^ 
5C£tc&£o ffi, HHfc*W , *h9;'3>X*Tr 1, 
T r 6ii, p^-v^M/Sh^y^x*, h^y^x^T 
r 5, t r 7ttN?-**;i/S!h9ys>x*-e»ao * 

fc, Ft8K*tlfc h'^yv'X^T r 6 It, V =7 

[0 0 4 6] C©VB@Bfctt< v tN Hl©S$?A£2! 

2 ©^g? B ©ttftft&ft:KIR& X-< >y ^ 2 1 Rtf 2. 2 

atj-s, ^tSxl^hD^S^y-feyXf^l o^^t 

U X-r>V7 < -2 2*GND«HC«Bef*. CL©^Cfe 
^Thyy^X^T r 5*tV»U hvy^X^r 
Tr6*AUSI«f2*J6tr«. C©^«b^;l/ 
tfSUThyy^X^T r i©y-x-FWyp^©3 
yy^^yx^MMts £Hxix*hn;i/5*vfeyx 

^?l 0K«KE%itt*tf^''. 
[0 0 4 7] -73v J&tffcc^hD/I/S^vfeyX*? 

i oicai/VTx*attirr*«*Ett, x-r-y^2 1% 

GNDWcRSU X^-y ; 7 v 2 2^«?g«fitVcc filtctt 

«»K^WW» h 7>^X^ T r 5 ©y- 
•TS«ffiV«. %«M«ffiV tt KbTSMff 2*?E« 
■fSo <l©fcf, >yy$?X2Tr l**y«**©K 
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#Tr itf*ytzm&fc%.-o'£^%zkft(&^~Z$> 

S 0 C<D?m'&, X^«y^2 l«Tll©ffi?A 
©*fitVD^Va fre>GNDM£T2-£> £££*©& 
X^C y * 2 2 ttmmxm 3 ©A|? C ©«ffi V « * G N 
Dfr^Vcc E±££-frS. fcfc, T r 7ttU-fe«y hffl© 

h^yy'x^-e&tK *j«xi/2hn;i/5*v 

NDfc«j$LTfe<. 10 
[0 0 4 8] £©£3^ X>fvf-©H3£*9JSW.*7£ 

*s*ffl*-rs&gtfft^©-e* ^irafttfiStatfc 

[0 0 4 9] «±<D^*ffiMfc*3^T{4> #^5 

y^W £LT20©Xl'^2 l&t/2 Z^mXX 

5y^-rc.LT2oc[)x-r>y^i:A*-rn^ a&s 20 

#^5 y 2 OiDX^ -y S C So 

COi^ 2 0©X^y^*tl%n©ftiJW§$N 

[0 0 5 0] tC6X\ U±XlZH®3il't hn;i/S* 

ntcnen-fs 0B*& tft-lcd, fed (Fiei 

d Emission Display) > *jie§cl!i*^«iE<E*7\ 

v h u ^xsa^SHttaMf sc 

[0 0 5 1] offlc, W±tttWb?£BI&@8 1 

thus** a 7 * r 7v h y ? ^ua^s«%affl t 

fc«T«f§W^<O^£D»WCO^TSJ0^-rSo 01 4. 

a c cd 7 ? f -f 7v h u ? x§is*gB£ tfc^e^ 

^ V * ;V 3 y t! a - * ©flWWKR-r WftH T* 

feSo C©BUc33lAt x /<-VtWyKa-* 1 1 0 
0 tt, K 1 1 0 2 *fli*.fc#fta5 1 1 0 4 fc, 

gjj^L-y h i i o Gtlc&VMlfcZft, c<oB^=l=. 
y M 1 0 6*<tOE7^-f yThU *XSS*f£Bl 40 

0 0£lix.Tt^So 

[0 0 5 2] 01 5»jiu$©Ig»!IIi8*<if*.T#§ 
ja«nS7^r-f7vhU^XMa^««l 0 0£*© 

So coHts^T, &tt*esi 2oos, asRoj* 

ft#*y 1 2 o 2©«*\ gisn 1204^ JMfSn 1 2 

1 0 0*4l*.T^So 

[0053] sfc, 01 b\,m&oymma&tt&%.x& 
issns7^7 i -f7^nj^xi!a^s«i 00**0 50 
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7 7 ^ y wcmm brer* vzhtthti * 7 ©*§$& 
fcov^Ttfsswtc^LTv^So cnxmnoti*? 

tt, *^©3^fc*97*;W>*^*S©fc*fU 
r-ry^/l/X^/l/j^y 1 3 0 0^ $¥{*©7^&C 
CD (Charge Coupled Device) %Z<Dimm?te £9 

^5130 OtfcttS^- X 1 3 0 2©ffffifctt* 7? 

7v hj *xMa*gfi 1 ootf^tt en. CCD 
D, 7*7^7VhV*xS«*»Ki 0 0tt*W6 

mtzyrJyptLxmmrzo y-xi 3 

0 2©ffiS?ffil (Sfcfc^T&gSM) fctt» %^y% 
^C C D&H^/ufc^i-y M 3 0 4*flR»*6n 
TVSo 

[005 4],ja»#« < *»@«8fca^*n?£«^{*»* 

flH8L*y+ 1 3 0 6*J¥Tr3fc* *©B#j£ 
fcfctfS C C D©it8tfH§*\ lHli^*S 1 308O^t 

UK^BH-fSiW^nSo cof-ff^^v* 

>t7l3 0 Ofc&oTli, ^Xl 3 0 2©fi!l®^^:^ £ 

r*m#m^ffi? 1 3 1 2 T-fmrnnxmiiw 

?1 3 1 4fc^HttSnTl"»*. *LT, 0tc^$ns 

i 9 Ev if r*#^m«? 1 3 1 2tcttfi/e 
1 4 3 0*^ src '&%<DT~-$mmm<Dxmt} 

flg?l 3 1 AKltrt-V-rfrxyVzL—i? 1 4 3 0^ 

t «k D lel£SS=R 1 3 0 8 t U fc«Mft«nfeJMMS^ 
i)\ t-X/M^-Z 1 4 3 0-f, A~Vf)\y^y}£a.~^ 

1 4 4 OCtB^^nSTOc&oTl^So 

[0 0 5 5] fcfc, *^©7^77 i ^7^hy^XS* 
^SMl 0 0A^m^nS«?«ggfcLTf±, 01 4© 
/<-y^3VVfa-#^ 01 5<0g|^^ 01 6 

A—tey-s/gysat, ^—y^. t?m * 
tfp>ns 0 *LTs cnec^wi^wsoa^fiPfcL 

Ts KBfibfeT^f-w 7v h U ^XSS^Sfi 10 0^ 
[0 0 5 6] 

1 ©watts 2 ©«t£fr s&s® 2 ©*?n 

^^©iijta^n x h i: A/ H#fr-f K 5J»/ vr 

7 x Sttufc&g'? t S i: v ^ S&SA^S . 
[0ffi©fgm3M] 

[01] *SSWtJ;S*«xU^hD^5*»fbyx* 

^»iHi^©iiffi©-0ffi*^-r7a ^ *0-e&s o 
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[02] *«WK*SW«i^*m>I/5*ryt>XiS 
[03] H2©^tfBxP2hn/V5*v-fe:/X*?BI& 
[04] *5WBfc*««axl/i'hD>l/5*y'fe>X* 

[05] 04 QBRtDiK^rnNrew. 

[06] *5£W\C&Z%®xU>7 hn;l/5*vfe>;*Jli 

[07] 06cD@^i6{^^-r»0'ea55o 

[08] fi£*<0W«XV^hP;l/5*ytVXJR ; f«l& 

[09] 08 (DlalBWJBM^^-ilSggHT***. 
[010] fi^©#®xlx*ho;l/S*-y*yXig?I8 

[01 1] 01 o©EK©»ff*^r»^H?f*So 
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